SCHISTOSOMAL lesions affecting the urinary bladder in the majority of Egyptian farmers play a great role in the higher percentage of bladder cancer (the most common form of cancer in Egypt) at earlier ages than in any other country (El Sebai, 1962 Eighty-six patients were included in the study and were divided into 4 groups. None had undergone urologic instrumentation (cystoscopy and catheterization) for at least 2 weeks preceding study, and none of the females was menstruating or pregnant (Kark et al., 1963) .
Received for publication October 28, 1968 SCHISTOSOMAL lesions affecting the urinary bladder in the majority of Egyptian farmers play a great role in the higher percentage of bladder cancer (the most common form of cancer in Egypt) at earlier ages than in any other country (El Sebai, 1962) . Thus finding a simple test to aid in the diagnosis or exclusion of malignant diseases of the bladder in patients infected with schistosomiasis would be of great help.
Urinary lactic dehydrogenase activity (LDH) has been used for detecting cancer in kidneys and bladder (Amador et al., 1963) ; but other serious parenchymal renal diseases may also cause its rise (Wacker, Dorfman and Amador, 1964 (Kark et al., 1963) .
Group I
Twenty-two healthy adults, 18 men and 4 women whose ages ranged from 18 to 65 years. All were ambulatory, with no history of renal disease. All individuals in this group were subjected to the same investigations as those in the other 3 groups. They included a complete history, physical examination, including blood pressure, blood picture, sedimentation rate, blood urea nitrogen, microscopic examination of the urine and urine culture. These investigations served to exclude other causes of increase in LDH activity in urine.
Group II
Fifty-four ward patients, 50 males and 4 females whose ages ranged from 14 to 45 years, passing Schisto8oma haematobium ova in urine were included and the same investigations were carried out. Cystoscopy, cytology and renal function tests were done to some patients having high levels of LDH activity, or in suspected cases to detect malignant changes or any urinary tract complication of schistosomiasis.
Group III
Six patients having bladder cancer (as proven by thorough investigations) associated with schistosomiasis whose ages ranged from 35 to 65 years.
Group IV
Four patients, 3 males and 1 female whose ages ranged from 48 to 62 years, with miscellaneous diseases related to urinary tract; 2 patients with pneumaturia, one with a history of a hysterectomy, and a 62-year-old male with cancer of the rectum. Detailed information of each patient of this group will be discussed later.
METHODS
LDH activity was determined by Determatube LIDH, reconstituted by exactly the same method as described by Wacker et al. (1964) except that pyrophosphate buffer, pH 8 8, was used instead of Tris buffer; the change in buffer was not found to change the results significantly. LDH activity was measured in over-night (8-hour) urine samples. The volume of each sample was measured and 10 ml. was centrifuged at 3000 r.p.m. for 5 minutes. The supernatant was transferred to a cellulose dialysis bag, dried, weighed and dialysed at room temperature for 4 hours against 0 001 M pyrophosphate buffer, pH 8-8. One half litre of the buffer, changed at 1, 1 and 2 hours, was used for each 10 ml. aliquot of urine. After dialysis the bags were wiped dry and reweighed, and any precipitate formed was removed by centrifugation.
The contents of Determatube LDH were dissolved with 2 ml. H20 and 1 ml. of the dialysed urine was added at zero time.
The mixture was poured into a cuvette and the rate of change in absorbancy at 340 mgc was recorded at 1-minute intervals, for approximately 15 minutes.
Temperature of the reaction mixture was noted.
One unit of LDH activity was defined as an increase in absorbance of 0* 001 per ml. of urine per minute. The formula used to calculate the activity of the 8-hour specimen and to correct for changes in volume during dialysis was: 1000 x A/min./ml. X wt. after dialysis x 8 hr. vol. x temperature coefficient. Papanicolaou smear technique.-Early-morning samples of voided urine were collected in labelled vessels and an equal amount of 95 per cent ethanol was added immediately. About 100 ml. or more was processed in each case and each sample of the mixture was centrifuged for 15 minutes at 2000 r.p.m. using 50-ml centrifuge tubes. The supernatant liquid was decanted and smears were made at once from the deposit. The smears were made by spreading a small amount of the urine deposit with a wooden spatula on another cleansed slide or labelled slides which had been washed in ethanol, polished and smeared with albumen in glycerol. The smears were allowed to cloud slightly around the edges or in the thinner parts and placed immediately in a solution of equal volumes of 95 per cent ethanol and ether. The smears were fixed in this solution for a minimum period of 10 minutes, although keeping them for longer periods in the refrigerator did not cause any alteration in the cytological data.
Smears were stained according to the Papanicolaou technique (1954) using EA 65 polychrome stain. Some smears were also stained with haematoxylin, counterstained and mounted.
Pathological techniques.-Pooled sediments from each case were transferred to a piece of lens paper or fine mesh cotton gauze and processed in the automatic tissue processor, embedded in clean paraffin, and sections were made at 6 microns and mounted on slides according to the standard histologic technique and stained routinely.
The smears were then scanned; any doubtful or unusual cells were scrutinized under the high power of the microscope and suspicious cells or clusters of cells were located by an appropriate marking for detailed examination.
The Among the 54 patients with urinary schistosomiasis, 36 patients (66 per cent) gave a value of less than 3000 units, i.e., within normal limits for the average Egyptian, although some of them had haematuria.
Of the 18 patients with high LDH level, 12 had gross haematuria and/or heavy infection that could explain the high readings. The other 6 patients form the most interesting group, as these either had no haematuria at all, or minimal amounts which cannot explain the high values of LDH obtained.
It was this group of 6 patients that stimulated us to investigate them thoroughly including cystoscopy, biopsy and cytology of the urine, and they invariably showed early malignant changes.
III. Malignant bladder.-The test was done on 6 patients with definite bladder cancer, proved by all investigations including biopsy and cytology. All of these cases gave very high figures of LDH ranging between 18,365 and 87,240 units.
IV. Miscellaneous cases.-In 2 cases of pneumaturia No. 1 and No. 2, the provisional diagnosis of malignant colonic perforation into the urinary bladder was made. In the first case, a chemist aged 48 years with severe dysuria and pneumaturia gave an LDH of 1532. On thorough examination, including X-ray colon, laparatomy and biopsy, the case proved to be diverticulosis without any malignant changes.
The second one, however, gave an LDH of 6200. On cystoscopy, malignant infiltration of the bladder was found.
In case No. 3 the patient one year previously had undergone hysterectomy for cancer of the uterus which was followed later by severe resistant dysuria. Cystoscopy showed an area of congestion and oedema of bladder wall. The LDH was 5430. Two months later many glands appeared and biopsy confirmed malignancy.
Case No. 4, a male of 62 years with definite cancer of the rectum who presented lately with dysuria; as he had a long history of senile prostate, the LDH was estimated in urine par curiosite. The high figure of 7400 favoured bladder infiltration, which was confirmed by cystoscopy.
DISCUSSION
The presence of LDH activity in urine was first reported by Wacker and Dorfman (1962) . LDH activity in serum and other body fluids such as pleural effusions and ascitic fluid, have been widely used in the diagnosis of pulmonary embolism, myocardial infarction and of different malignant conditions. Wacker and Dorfman (1962) were the first to report the diagnostic value of LDH activity in urine in malignant tumours of the urinary tract, including vesical and prostatic carcinoma. Wacker, Dorfman and Amador (1964) reported elevation of LDH activity in urine in a variety of conditions like glomerulonephritis, acute tubular necrosis, lupus nephritis, malignant hypertension and some cases of chronic pyelonephritis. Kark et al. (1963) using Dade colorimeter LDH SET found that haemolysed RBCs and bacteria result in high levels of LDH activity in urine. They also concluded that there are no parallelism between the serum and urine LDH in kidney diseases. They found that in severe congestive heart failure, especially if associated with renal impairment, the urine may show high LDH activity. They emphasized that LDH activity should not be measured before the elapse of one week from any instrumentation done to the patient such as catheterization.
According to Dubach and Rediger (1964) the normal range of LDH activity in urine is 648 to 2923 (average 1806) units/8 hour urine. According to Wacker, Dorfman and Amador (1964) the highest normal limit is 2050 using the ultra violet or " Forward " spectrophotometric method.
Urinary schistosomiasis seems not to cause any appreciable rise in LDH activity in urine. In 18 schistosomiasis cases (33 per cent) which gave high figures, 12 were the result of heavy infection and/or haematuria. The other 6 cases proved to be malignant after exhaustive investigations including biopsy and cytology of urine sediment. One can thus conclude, safely, that in any cases of simple urinary schistosomiasis associated with bladder masses or ulcerations, if the LDH estimation proves low the condition could be considered as non-malignant. On the other hand, if the LDH is high, in the absence of heavy haematuria and/or pyuria the schistosomiasis case could be considered as suggestive of being malignant, and more investigations should be conducted.
In the meantime, the LDH activity is a relatively simple test that could be done in cases of malignancy of the pelvic organs to verify bladder infiltration.
SUMMARY
The LDH activity in urine of normal Egyptians was found similar to results reported by Wacker and Dorfman (1962) in urine of normal Americans.
Urinary LDH activity was measured for 60 Egyptian farmers infested with urinary schistosomiasis. Sixty per cent had normal LDH activity. Twenty per cent had high levels of LDH explained by marked haematuria and/or pyuria. Twenty per cent had high levels of LDH activity and were proved by clinicopathological or cytological methods to have bladder cancer complicating schistosomiasis.
The test is thus recommended to be carried out in schistosomal lesions of the urinary bladder whenever malignancy is suspected.
